Abstract. This paper analyzed the influence factors of power demand in Jilin Province under the background of new normal of economy considering energy conservation and emission reduction. This paper listed 14 factors that influence the demand of Jilin power. The traditional Interpretative Structural Modeling method was improved with the structure holes theory, and was applied to analyze the influence factors of power demand in Jilin Province. As a result, the 14 influence factors of power demand are divided into 5 clusters.
Introduction
Including Jilin Province, thermal power is the main electric power in most areas of the world. However, it emits more carbon emission in the process of thermal power generation than other electric power. In the background of emission reduction and energy conservation, the low carbon regulations impact the demand of thermal power. Moreover, people pay more and more attention to environment, they have willing to pay more for environmental product and buy clean power. Many countries in the world have adopted carbon related regulations to achieve their low carbon aims. For example, the Chinese government has announced a regulation, the national carbon emissions trading market construction scheme (for power industry). It is important that this regulation is for the power industry because of its huge carbon emission. At the same time, after nearly 40 years of rapid growth, China's economy is in a new normal of adjusting industrial structure and developing rapidly. This will directly affect the power supply and demand.
To evaluate the impact of the regulations and economic trends on electric power demand he supply, we should analyses the influence factors of power demand from different angles. Many scholars have paid attention to this field. The change of power demand is not only affected by the internal factors of the power system, but also affected by the macro-economy, natural environment, population and the upstream and downstream industries of power generation [1, 2] . On the basis of the data analysis of the electricity consumption of rural residents in China with 30 provincial-level administrative region in China from 2005 to 2010, Xiaobo Shen (2014) [3] adopts MM estimation method and confirms that the per capita income, electricity, fuel prices, household appliances, family population, urbanization level and the annual average temperature will affect the power consumption, etc. However, some literatures demonstrate that, the main determinants of electricity demand in China are the proportion of income and secondary industry, and the impact of electricity price on power demand is not significant (Rong Fan, 2012) [4] . But the impact of new energy [5, 6] and new energy products [7] on power demand is increasing. This paper will take Jilin Province as an example to analyze the influence factors of power demand under the background of energy conservation and emission reduction and economic new normal.
Analysis of Influencing Factors of Power Demand in Jilin Province
This paper lists 14 factors that influence the demand of Jilin power adopting the method of literature retrieval, expert consultation, questionnaire survey and brainstorming. These factors are described as follow.
Transmission and distribution capacity (S1): Power transmission and distribution capacity will directly affect the supply and demand of Jilin residents and enterprises.
Economic development model (S2): The proportion of secondary industry is higher than the national average level and the proportion of service sector is lower than which of the national average level.
Composition of energy for electricity generation (S3): Thermal power is the main electric power in Jilin Province. Thermal power's main energy is coal. So the carbon emission of thermal power is higher than other kind of electric power.
Professional talents in the field of electric power development (S4): Few universities and key research institutions of Jilin Province specializing in electric power.
Power generation structure (S5): The power supply in Jilin Province is dominated by thermal power, accounting for more than 80%. This power structure will be changed to affect the power supply and demand.
Energy saving and emission reduction policies (S6): Energy conservation and emission reduction policies affect the power supply of the power system, and it affects users' demand for thermal power and clean electricity.
Power development mechanism (S7): Jilin Province, as a pilot province for the sale of electricity, will change the supply and demand of electricity with the promotion of marketization reform.
Energy saving and carbon emission constraints (S8): The energy saving and carbon emission constraints regulate the enterprises directly and affect their electricity demand.
Per capita electricity consumption (S9): The per capita electricity consumption in Jilin is in low level.
People's low carbon awareness (S10): With the increase of citizens' low-carbon awareness, residents and enterprises will reduce the use of fossil energy and increase the demand for electricity.
The process of urbanization and the living standard of residents (S11): As people's living standards enhance, the electricity consumption per capita will be increased, and the electricity demand of the whole society increases.
The efficiency of power utilization (S12): With the improvement of power utilization efficiency, the power demand of the whole society will decrease.
The technique of energy saving and emission reduction (S13): Energy conservation and emissions reduction technology helps companies to reduce carbon emission in the process of power generation and the utilization efficiency of energy.
Power generation efficiency (S14): The improvement of power generation efficiency will make power cleaner.
Logic Relation and Cluster Analysis of Power Demand Influence Factors
Considering the professional proposal from the experts in the field of power industry, this paper adopts ISM method to analyze the logical relationship between the power demand influence factors in Jilin Province. The logical relationship can be shown with a reachable matrix, Table 1 . In this matrix, the number "1" indicates the two influence factors interact with each other, while "0" indicates the two influence factors are independent. Table 1 . Influence factors reachability matrix of power demand in Jilin Province. element S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 The traditional ISM method is often adopted to classify the influencing factors by the method of reachability matrix, which can divide complex system problems into several levels to judge the interrelation of factors among models. But, this method usually ignores the secondary or tertiary clustering core factors in the model. Therefore, this paper adopts the improved ISM method to analyze the influence factors affect the electric power demand of Jilin.
Cluster Analysis of Influence Factors of Power Demand in Jilin Province
In this paper, small group analysis method is incorporated into the cluster analysis of the 14 influencing factors. Small Group (subgroups or cliques) is a subgroup consisting of some nodes closely related. With the Small Groups Method, the power demand factors can be divided into clusters. There are three to five influencing factors in each cluster and every factor should be divided into one of them. Using the software UCINET for multiple simulation many times, we divided Jilin Province's electric power demand influencing factors into different groups. Each group contains four kinds of power demand influence factors, and each factor has relationships with the other three factors (affect or be affected). As a result, we analyze the influence factors of 14 types of power demand and divided them into 5 clusters, as shown in Table 2 . clustering number the elements clustering number the elements A S1,S4,S8,S13 D S5,S6,S7,S14 B S2,S10,S11,S12 E S9,S10,S11,S12 C S3,S4,S8,S13
The relationship between the power demand factors in each cluster is shown in Figure 1 -5. In each cluster, the influencing factors interact with each other, and the core factor plays a crucial role in the influence factors of the whole cluster. The relationship between the influencing factors is one-way, and not every factor can affect other factors. Therefore, the factor that affects the other three factors can be considered as the core factor of the cluster. As shown in Figure. 1, the power demand impact factor S8 affects all of the other factors. Factor S4 influences the two of the other factors of S1 and S8. Factor S1does not affect any other factors. Factor S13 affects factor S1 and factor S4. Therefore, only factor S8 affects all of the other factors in the clustering. So factor S8 is the key factor of cluster A. Similarly, factor S2 is the key factor of cluster B, factor S8 is the key factor of cluster C, and factor S11 is the key factor of cluster E. However, in the D clustering, factor S5 affects S7 and S14, factor S6 affects S5 and S14, factor S7 affects S6 and S14, and factor S14 does not affect any other factors. Therefore, none of the factors can be seemed as the dominant influence factor in cluster D.
Summary
Based on the basic theory of traditional ISM method, this paper takes the first five steps of the traditional ISM method to establish the interaction relationships between the 14 power demand influential factors in Jilin Province. On this basis, the analysis method of small groups in interpersonal network theory is used to cluster the 14 power demand influencing factors. The 14 influencing factors are divided into 5 clusters. Then through the interaction of the factors in the clustering, the structure holes theory is applied to find out the key factors of 5 clusters.
